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A system and method for managing the development and 
manufacturing process of a pharmaceutical is disclosed. The 
method comprises capturing and recording the development 
and manufacturing history of the pharmaceutical drug in 
order to generate a product history. The product history is 
stored on a computer and is searchable in multiple data 
dimensions in order to easily retrieve information. The 
system automatically provides compliance management 
procedures in order to comply With regulatory standards for 
the pharmaceutical industry. 
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SYSTEM AND METHOD FOR MANAGING 
THE DEVELOPMENT AND 
MANUFACTURING OF A 
PHARMACEUTICAL DRUG 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of US. patent 
application Ser. No. 10/914,538 ?led Aug. 9, 2004, Which is 
a continuation of US. Pat. application Ser. No. 10/052,412, 
?led Jan. 23, 2002 that claims the bene?t of US. Provisional 
Application No. 60/263,177, ?led Jan. 23, 2001, the entire 
contents of each are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to management of regulated indus 

tries. In particular, the present invention facilitates regula 
tory, tax compliance, inventory and e-Warehouse manage 
ment of heavily regulated process industries. 

2. Description of the Related Art 
Heavily regulated and process oriented industries such as: 

Oil & Gas, Food (e.g., agriculture products, processed food, 
meat/poultry etc.), Beverages (e.g., consumable liquids such 
as spirits, Wine, beer, juice, etc. . .), Chemicals, Consumer 
products (e.g., cosmetics and skin care), and Pharmaceutical 
Drugs {e.g., Chemical Development (also knoWn as Drug 
Substance), Pharmaceutical Development (also knoWn as 
Drug Product), Biopharmaceuticals (Drug Substance and 
Drug Product) as Well as Generics} share a number of 
common characteristics. These kind of heavily regulated 
process industries are highly regulated by local, state, fed 
eral and international agencies (i.e., Food and Drug Admin 
istration (FDA), Trade and Tax Bureau (TTB part of Trea 
sury) to ensure that safe and e?icacious products are 
consumed by the public and that each of the products 
presented by companies in these aforementioned industries 
are not fraudulent or harmful (i.e., that the product integrity 
is maintained for the life of the product). The product 
integrity is proven by comparing product records at one 
point in time against product history records of another point 
in time during the development, manufacturing and com 
mercial sale of these products. This is challenging for these 
kinds of heavily regulated process industries because by 
nature they tend to produce products that are dynamically 
changing or very complex. Thus the information associated 
With these product history records becomes more dif?cult to 
manage. For example, these industries may require highly 
variable raW materials such as proteins secreted form mam 
malian cells or grape juice secreted from agriculture vine 
grapes. 

Another major requirement for “heavily regulated indus 
tries” is the ability of a company to demonstrate that it’s 
production processes from development through commer 
cial manufacturing are fully traceable, meaning that a third 
party (such as an Agency i.e. FDA) could come in and 
demand to see product history from one point in time to 
another. For instance, a company must be able to prove that 
“What it is producing is indeed being produced, in the 
manner it claims to be being produced in.” These onsite 
inspections, audits, and information requests often focus on 
a particular process for a particular set of materials from one 
point in time to another. Failure to provide immutable proof 
of product history traceability has subjected companies to 
hefty ?nes as Well as shutdoWns. 
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2 
In addition for failure to provide proof of the process over 

time, these industries are usually subject to large ?nes or 
delays in production/shutdoWns for non-compliance of any 
part of the submission application, audits, labels, Waste, 
emissions, safety, etc. Payment of appropriate taxes is an 
ongoing challenge as the payments are determined by the 
“amount produced” and “type” of product produced, all of 
Which require extensive record keeping along many dimen 
sions over time. 

These industries are also “heavily process oriented” 
meaning that products are produced in a manner that con 
sists of extensive combinations of steps such as complex 
blends, formulations and recipes. Another draWback is that 
in some of these industries (e.g., the pharmaceutical and 
beverage industries) extensive record keeping is required to 
create the product history “paper trail”. Typically, the kind of 
record keeping required by these industries is a complete 
history of the product’s lifecycle, often spanning from the 
raW materials to the ?nal product and inclusive of all 
intermediate products across the supply chain. The type of 
information required in the record keeping of product his 
tory typically spans the folloWing dimensions: personnel 
and their training requirements, process, materials, equip 
ment, standards, and facility/ environment information 
Which collectively form the comprehensive information for 
the speci?ed record. 

These industries may also have complex order tracking 
for Work personnel, equipment materials, processes (e.g., 
campaign planning and execution, Work order generation, 
etc.). For instance, tracking the state of materials from raW 
material to intermediates, to ?nal products etc. or tracking 
the equipment history (calibration, cleaning, usage, etc.) 
requires a number of different kinds/pieces of information 
making it a complex process. Not only does the information 
in these areas have to be recorded and tracked, but it must 
be compared to standards set both internally Within a com 
pany and externally by regulating authorities. Furthermore, 
it must be compared to itself at differing points in time (e. g., 
Commercial Manufacturing takes place in Year 9 and the 
equipment set up, calibration, cleaning, usage must be 
recorded, tracked and compared against the equipment his 
tory in Year 8, Which Was submitted to the FDA and is What 
the company’ s license to commercially manufacture is based 
upon.) 

These types of regulated process industries are further 
challenged in that a number of different indirect/input goods 
are produced along the path of creating the ?nal product and 
all of these indirect/input/intermediate goods have be man 
aged in a similar manner of recording information/tracking/ 
comparing to different points in time as described above. 
Visibility is essential to achieving this comprehensive record 
keeping and management of information in these regulated 
process industries, yet at present these industries have loW 
visibility at all levels of process input and product history 
across the supply chain. 

Currently there are no broad Web-based solutions that 
fully meet these kinds of complex needs such as compre 
hensive product history record keeping in process manage 
ment of heavily regulated industries. In fact, many of the 
record keeping functions and ?ling processes for federal and 
state regulations still occur through outdated manual time 
consuming means. 

SUMMARY OF THE INVENTION 

The present invention describes a system and a method 
for enabling information management across the supply 
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chain from raW material to ?nal product for regulated 
process industries. The system and method enables a com 
pany to manage extensive record keeping for heavily regu 
lated products Where the key components are often dynami 
cally changing and are very complex to manage. The 
embodiments facilitate regulatory and tax database With 
automated compliance and tax reporting. For example, regu 
latory management and automated compliance are achieved 
by the system enabling a company to automatically dem 
onstrate compliance With federal regulatory agency submis 
sion requirements(i.e., FDA Development History, Chemis 
try Manufacturing and Controls (CMC) and Pharmaceutical 
Development (Drug Product) submission requirements for 
license to manufacture drugs in the US); traceability of any 
dimension of drug development, and retrieval of key infor 
mation necessary to meet audits, inspections, and product 
integrity inquisitions. Because the system and method is 
integrated With smart inventory and e-Warehouse manage 
ment solutions, the essential product history information 
from “candidate selection to commercial manufacturing” is 
automatically captured for comparisons, correlations, and 
veri?cations enabling the company to demonstrate compli 
ance to the federal agency. For example, the full lifecycle 
management of raW materials, expendables and intermedi 
ates can be demonstrated. This information associated With 
raW materials and intermediates at each stage is cleverly and 
smartly leveraged into the record keeping needs of the 
company to demonstrate full product history of the lifecycle. 
The embodiments are applicable to heavily regulated indus 
tries such as, for example, beverages, food, oil, pharmaceu 
tical drugs, and chemicals. 

The present invention alloWs regulatory compliance inte 
gration With complete, real time Web-based supply chain 
infrastructure to manage all essential product history from 
raW material stage to ?nal product. The system has enough 
customiZation for each industry alloWing the domain, regu 
latory and tax speci?cities to be appropriately addressed. 
Complete Product history includes key information along 
the essential dimensions of product development and manu 
facturing: People, Process, Materials, Equipment, Environ 
ment/Facility and Standards (regulatory and internal). The 
present invention alloWs for management of regulatory 
(standards) With automated compliance, tax reporting and 
in-process inventory management of development and pro 
duction of pharmaceuticals. 

The present invention provides industry-speci?c solutions 
to regulatory and tax compliance issues, including integrated 
industry-speci?c supply chain applications to assist in com 
pliance. The present invention is designed to operate along 
side existing information systems (such as ERP, MES, LIMS 
EDMS, etc. . .) to provide complimentary applications. 

The system enables users to manage regulatory ?lings (such 
as the IND, NDA, BLA and ANDA), tax compliance, and 
inventory (raW material, excipients, additives, intermediates, 
?nal products both quarantined and released). This aspect 
reduces supply chain ine?iciencies With a real-time, Web 
based, enterprise-Wide supply chain infrastructure. A sub 
stantial reduction of the current cumbersome paper trail is 
achieved by the system and a?fords users a more accurate 
and timely compliance, thus avoiding violations and sub 
stantial ?nes/penalties. 
The system may provide supply chain solutions to 

increase visibility throughout a regulated industry’s opera 
tions. This aspect enables greater information management 
through secure access to real time information; and 
advanced planning. This aspect provides users Worry-free 
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4 
management While reducing costs, inventory levels, and 
decreasing Working capital needs. The system can be Wire 
less ready, enabling the user to more ef?ciently and effec 
tively manage critical data. 
The system may provide clear comprehensive product 

history information, enabling the company to demonstrate 
product integrity and to shoW product traceability from one 
point in time to another along multiple dimensions of: 
people, process, materials, equipment, standards and envi 
ronment/facility. 

Through an extremely scalable platform, the system can 
enable real time Web-based regulatory and tax compliance 
based supply chain infrastructure While also providing regu 
latory and tax compliance, inventory management, content 
management and supplier catalog management modules. 
Procurement, shipping management, demand and forecast 
ing tools and regulatory e-?lings complement the supply 
chain solutions. 
The system can interface With many third party enterprise 

resource, planning applications and existing legacy systems. 
The system can be java-based, using open API systems, and 
can be highly scalable, ?exible, robust, modular and por 
table (PDA and Wireless capable). The system can use thin 
client architecture requiring only a Web broWser and imple 
mented Without requiring desktop installation. The system 
can support Secure Sockets Layer (SSL) to protect the 
transmission of content betWeen the broWser and the server. 
In addition, user identi?cation and passWord protections 
may be embedded, as Well as controls based upon user roles. 

The system of the present invention through the use of a 
core platform and modules can provide extensive manage 
ment of record keeping across multiple dimensions over 
time. For instance, material management functionality for 
the pharmaceutical manufacturing industry is provided by 
the system and method. Speci?cally, the chain of custody for 
drug substances can be recorded such as the starting mate 
rials, reagents, solvents, intermediates, bulk and ?nal API. 
The system manages all related information for each mate 
rial type (COA’s, Specs, etc. . .). Material traceability from 
loading dock to “tablet” is provided by knoWing With 
certainty the Who, What, Where, When and hoW of all 
materials. Furthermore, it is possible to create and locate 
materials. Requests, orders, inventory, dispense, dispose and 
transfer of materials are knoWn. The chain of documentation 
is also recorded through the use of status, signolf, alerts, 
authentication, e-signatures, and haZard pro?les. Similar 
functionality exists for all dimensions of pharmaceutical 
development over time (as mentioned above and further 
explained beloW). 
The quality of the product can be managed by the system. 

The material quali?cation ID and use tests are recorded, as 
Well as raW material speci?cations. Materials can be sorted 
and tracked on any characteristic of the material by the 
system (ex. evaluation date, purity). 
The system can also manage the equipment used in the 

manufacturing process. Reservation for equipment use, as 
Well as equipment characteristics, usage and availability can 
be vieWed With the system. Furthermore, equipment usage, 
loaning borroWing, and decommission can be tracked. The 
maintenance and cleaning of equipment can also be tracked 
With the system. 

Those skilled in the art Will appreciate these and other 
advantages and bene?ts of various embodiments of the 
invention upon reading the folloWing detailed description of 
a preferred embodiment With reference to the beloW-listed 
draWings. 
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BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a block diagram of a system according to a ?rst 

embodiment; 
FIG. 2 is a diagram illustrating operation of an embodi 

ment of a supply-side chain management application; 
FIG. 3 is a block diagram illustrating hardWare compo 

nents for implementing a Web based supply-side chain 
management application; 

FIG. 4 illustrates the dimensions of data to be collected 
and analyZed; and 

FIG. 5 illustrates a platform overvieW for the core module 
of the system. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

FIG. 1 is a block diagram of a product conformance 
management system 5 having an inventory management 
module 100, a regulation module 200, a content manage 
ment module 300, a catalog management module 400, a 
process module 500, a supplier module 600, and a core 
module 1000. It Will be recogniZed by those of ordinary skill 
in the art that the number and types of modules available 
may change on the type of industry. For example, for the 
pharmaceutical industry, there may also be a material man 
agement module, an equipment management module, a 
standards module, a method execution module, and a trace 
ability module. In this regard, a solution for a speci?c 
industry may contain many suites Which are a collection of 
modules. Each of the modules is independently deployable 
on the platform. By having the multiple modules, the 
solution can be easily deployed and expanded at customer 
sites in a phased manner. 
The inventory management module 100 includes domain 

knowledge of the pharmaceutical industry to speci?cally 
address the needs of that industry. Speci?cally, the inventory 
management module records the movement of raW and 
starting materials as they move through the production 
process. In addition, the inventory management module 100 
provides visibility into a company’s inventory of material 
(raW, intermediate, bulk and ?nal product) at any location at 
the subsidiary or corporate level, as Well as tracks the 
inventory through the production process. The inventory 
management module 100 implements inventory threshold 
levels for reorder points and compliance requirements and 
triggers a noti?cation via the system, email, pager or WAP. 
The inventory management module 100 also provides the 
ability for both the manufacturer and their supplier to vieW 
internal inventory levels. The inventory management mod 
ule 100 provides for receipt, issue and return of goods, 
movement of goods, and veri?cation of goods locations. 
Accordingly, the inventory management module can track 
goods through the development process into and through the 
production cycle. 

The regulation module 200 addresses the need for com 
pliance With complex and varied federal and state regula 
tions for pharmaceutical production. The regulation module 
200 provides current regulatory and tax compliance infor 
mation affecting the pharmaceutical industry. This regula 
tory and tax database Will also include automated compli 
ance and tax reporting. The regulation module 200 Will be 
linked With the Federal Drug Administration (FDA), state 
agencies, and other on-line sources of legal information to 
create this database. The key components of the regulation 
module 200 are centered around the submission process of 
investigational and neW drug applications for chemical, 
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6 
biological and generic entities. The module 200 combined 
With the platform (core module 1000) enables an electronic 
product history record (ePHR) to be created for both devel 
opment and manufacturing. At present, this product history 
record can be speci?c in the Pharmaceutical Industry to the 
Development environment (called an electronic develop 
ment record (eDR)) or to commercial manufacturing (called 
an electronic Product History Record (ePHR)). 
The ePHR and eDR are both created automatically from 

the extensive record keeping functions in the system Which 
have key pieces of information relating to the various 
dimensions of development over time. The dimensions of 
development include: people, process, materials, equipment, 
standards, environment/ facility. The ePHR and eDR provide 
context around the chemical or biological structure enabling 
doWnstream and upstream development and manufacturing 
colleagues to capture leamings and compare product histo 
ries betWeen different compounds, stages, conditions, 
etc. . . . Once a neW chemical or biological structure is 

identi?ed (“candidate selection”) the system 5 captures key 
information along the various dimensions automatically 
creating the eDR and ePHR. 
The ePHR and eDR enable companies to meet pre 

approval inspections and post approval inspections con 
ducted by federal agencies more effectively; to gain approv 
als for drug applications more readily; and to produce 
products at a higher level of quality, With greater visibility, 
and in a more e?icient manner. Furthermore, the eDR and 
ePHR enable companies to demonstrate appropriate and 
necessary information to pass onsite and remote audits and 
to provide faster and more ef?cient means for submitting 
post approval changes. The ePHR and eDR also provide 
faster and better resolution of “out of speci?cation inci 
dence” (OOS) in both Development and Manufacturing of 
Pharmaceutical Drugs. Ultimately, over time, companies can 
expect a greater level of “process understanding” as the 
ePHR and eDR enable complex information to be aggre 
gated in one place With context and dimensions of devel 
opment preserved over time and over the life of the product. 
Any authoriZed user has the ability to search, retrieve, 
analyZe and correlate any component of the ePHR and/or 
eDR to facilitate greater process understanding. 
The content management module 300 is a relational 

database of industry-speci?c, company-speci?c, activity 
speci?c or supplier-speci?c information such as documents, 
inventory alerts, speci?cation sheets, Certi?cates of Analy 
sis (COA), Methods, Standards (both company speci?c or 
internal as Well as external/Agency speci?c). 

Suppliers that sell products typically have some sort of 
catalog, Whether it be online or in hardcopy. The catalog 
management module 400 provides the manufacturer With a 
consolidated vieW of similar products across a number of 
suppliers and provides the company With a list of ingredi 
ents, cost associated With each product, procurement related 
information to each product and quarantine/release informa 
tion. 
The process module 500 captures data from various stages 

of the pharmaceutical production. The captured data can 
include activity records or lab analyses records. The records 
alloW traceability for audit and regulatory compliance of all 
stages of material (from raW material to intermediates to 
bulk product to ?nal product). Process module 500 also 
enables extensive record keeping through campaign plan 
ning and execution, tying all process steps, people involved, 
equipment used, materials used/stage, standards folloWed, 
lab condition and facility location information. The culmi 
nation of this process information enables the physical and 



US 7,275,070 B2 
7 

chemical attributes of the neW “heavily regulated” com 
pound being developed to be managed more ef?ciently. By 
linking the chemical or biological structure to the process 
steps in the aforementioned manner, the system 5 is able to 
more effectively manage the regulated process industry 
(such as pharmaceuticals). Moreover, the same methods 
applied to chemical entities are also applicable to biophar 
maceutical entities and generic products. 

The supplier module 600 provides the company/user the 
ability to manage suppliers and the associated catalog of 
products purchased by the company as Well as the costs 
associated With the transaction. For example procurement of 
raW materials, excipients, or starting materials in the Phar 
maceutical industry occurs at multiple stages over time. 
Material procurement needs change, as the product being 
developed progresses from Candidate Selection to Commer 
cial Manufacturing (e.g., purity levels of required starting 
materials at Candidate Selection time period are much 
higher than starting materials used in Commercial manufac 
turing time periods). Hence, the information associated With 
each and every starting material must be captured along the 
Way or “in process” and this information is typically pro 
vided by the supplier in the form of a “Certi?cate of 
Analysis”. Because these kinds of information/record keep 
ing must be comparable from one time period to another, 
companies must record and track this information. Currently 
tracking is done by manual or hand processes and is very 
cumbersome. Supplier module 600 along With core module 
1000 enables the company to have an automated system for 
tracking and recording this type of information. 

The core module 1000 (also referred to as the “Product 
Conformance Management (PCM) Platform) is the base 
module for the system 5. The core module 1000 implements 
the functionalities of the system 5 and is a common platform 
that can be con?gured by the customer for various business 
and regulatory processes in the company. The core module 
1000 manages the library of all information regarding mate 
rial, equipment, process, people, standards and environment 
related to a customer’s regulated process. The core module 
1000 dynamically de?nes all attributes according to the 
customer’s requirements. The core module 1000 provides 
valid values (either ranges or enumerations) and de?nes data 
types and value generation algorithms (if any). The core 
module 1000 can also de?ne units of measure and support 
conversion betWeen different units. 

Furthermore, the core module 1000 manages the states of 
all information objects, Work?oW for approval and “state” 
changes (i.e., management of the dynamic and highly vari 
able changes). Sites and locations, as Well as organizational 
hierarchy is managed by the core module 1000. The core 
module 1000 manages users, user groups and user functions 
and provides the infrastructure for setting up alerts and 
delivering noti?cations to the users subscribed to the alerts. 
The core module 1000 moves data betWeen softWare sys 
tems in a validated mode and ensures compliance With 
government regulations (e.g., 21 C.F.R. Part 11). Further 
more, versioning support is provided in the core module 
1000. The core module 1000 also creates an audit trail of 
changes to the data captured in the system, attachments to 
any information object in the system and any number of 
notes attached to any information object in the system. 

In order to maintain the security of the system 5, the core 
module 1000 provides access through a login Which is a 
combination of user identi?cation and a passWord. After 
three unsuccessful attempts, the user account should be 
disabled and an administrator noti?ed. Only an administra 
tor should have the ability to unlock the account. Addition 
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8 
ally, details about the user name, title, email address, tele 
phone number, effective dates of usage of the system and the 
physical location of the user are maintained by the core 
module 1000. The login service also identi?es any of the 
applications of the system 5 that are authorized for the user 
to access and the role in Which the access is permitted. 
The core module 1000 also provides external authentica 

tion support by Which users can be authenticated by an 
external system. The extemals service is called With the 
user’s identi?cation and passWord. The core module 1000 
can handle successful and unsuccessful attempts similar to 
the authentication process Within the system 5. When exter 
nal authentication is used, all account and passWord man 
agement should be handled by the external service. 
The system 5 can model various roles for access. These 

roles Would not have to map to functional roles of the 
individual Within the enterprise. The roles de?ned in the 
system are primarily used to control the access to various 
features of the system. Roles can be associated With an 
application or made available to all or a combination of 
applications. Roles may be location speci?c or enterprise 
Wide. A user has the ability to have more than one role in the 
system. The role identi?es the functionality of the system the 
role can access (e.g., menu items, screens, etc . . . ). 

Furthermore, the role identi?es actions the role can execute 
on the functionality it can access (e.g., read, Write, update, 
delete, list, etc . . . ). The role identi?es the speci?c 
?elds/attributes that are accessible. 

In order to authenticate the input of records into the 
system 5, the core module 1000 supports the use of a generic 
method of collecting user signatures electronically. This 
service Will be invoked by the applications When ever the 
requirement for an electronic signature arises. The user Will 
be prompted for the user’s ID and passWord Which Will be 
veri?ed for accuracy. A reusable user interface component is 
available for all applications to ensure easy and consistent 
implementation of electronic signatures. This reusable com 
ponent accepts the user’s ID as a parameter and pre-?lls that 
information When the user interface is presented to the user. 
This is an aid When a continuous set of signatures is needed 
to be accepted. Each signature is stored against the activity 
or information being certi?ed/signed off by the user. 

Alerts are very important to the system 5. Alerts Will be 
used for a large number of activities and pro-active noti? 
cations. Therefore, the alerts are highly scalable and generic. 
Customers can associate alerts to objects identi?ed by an 
application at any time Without having to shutdoWn the 
system. 
Each application identi?es objects that are expected to 

have alerts associated With them (e.g., Work orders, material 
receipt, equipment schedule, etc.) and the various attributes 
of the object Whose change of value Would result in an alert. 
It is possible to de?ne the type of comparison that is 
performed against the attribute to generate the alert. All 
common types of comparison4equality, inequality, greater 
than, lesser than, range or list, can be supported. 

Types of actions Which trigger alerts are user actions 
Which change an object (create, modify, delete) and time 
based triggers (check overdue activities). Optionally, it is 
possible to attach a custom code to be executed When the 
alert condition is reached. This Will help embed computa 
tional logic, if required for generating noti?cations. 

In a deployed system, an administrator is able to publish 
the alerts that are available to the users of the system 5. This 
is done by identifying the roles and/ or users Who are alloWed 
to subscribe to a given alert. Publication is achieved through 
the generic system Wide publish/subscribe mechanism 
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When a user attempts to subscribe to alerts, only those 
published to the user and the user’s role should be listed. 
Users can then choose the actual alert that they Want to 
subscribe to and provide the information required to com 
plete the subscription. Through a user interface, the end user 
is able to de?ne the exact conditions When they Want to be 
noti?ed. The end user has the ability to select the object and 
its attributes and assign the values Which Would trigger the 
noti?cation. Depending on the user’s object level permis 
sions, the user can specify noti?cation criteria only for 
attributes the user has read access. 

The user has the ability to select the method of delivery 
of the noti?cation. Noti?cations are delivered to the user’s 
personal alert list in the system 5. Additionally, the user can 
choose to have the alert delivered by email. It Will also be 
recogniZed that alert noti?cations can be delivered to pagers 
and cell phones. 

Ensuring that the user is properly alerted is a key respon 
sibility of the system 5 and hence the core module 1000. An 
alerts pane on each of the pages of the system 5 is generated 
by the core module 1000. The pane identi?es the alert and 
some key attributes of the noti?cation. When the user is 
active in any application of the system 5, the alerts pane is 
constantly updated With the latest noti?cations that have not 
been acknowledged by the user. 

All noti?cations to the user are vieWable through an 
interface dedicated to alert noti?cations. The user is able to 
vieW all of the relevant details of the noti?cation through this 
interface and also manage the noti?cations. The user is able 
to acknoWledge having seen the noti?cation so that it is no 
longer shoWn in the alerts pane and/ or delete the noti?cation. 

Applications of the system 5 need to co-exist With mul 
tiple commercial enterprise applications and niche products, 
as Well as With many custom in-house solutions. For suc 
cessful deployments of the applications and to achieve being 
a repository of electronic product development, the core 
module 1000 should be capable of easily exchanging data 
With other systems. To achieve this, the core module 1000 
provides an integration frameWork that is used to con?gure 
or build the integrations. The frameWork complies With the 
folloWing requirements: 

MiddleWare Independence 
No assumptions should be made based on vendor speci?c 

middleWare products. Deployment engineers should be 
able to con?gure the frameWork to communicate With 
any external system or middleWare (e. g., TIBCO, Web 
Methods, SeeBeyond, V1tria, etc.) Which may be speci 
?ed by the customer. Only industry standards like Web 
services and JMS should be supported. 

XML Data Format 
Data moving betWeen the systems should be encoded in 
XML to conform to industry trends. Existing industry 
standard speci?cations like BatchML from World 
Batch Forum can be supported. 

Integration Event Based Triggers 
The frameWork can move data in real time, based on data 

modi?cation triggers as Well as through periodic batch 
mode updates. The integration frameWork can hook 
into the generic system Wide alert noti?cation frame 
Work to achieve this. 

Back-end (application level) Integration Support 
Based on event triggers, the frameWork should be able to 

post the data to a Web service, URL (http port), JMS 
server, or through simple export to sequentially labeled 
?les. The integration frameWork should be able to 
accept incoming data through a Web service or a JMS 
server. 
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10 
Bi-directional Data Exchange 
The system 5 can publish data out from the system as Well 

as ability to insert and modify data Within the system. 
Identi?cation of System of Record 
The system 5 has the ability to de?ne a list of applications 

and identify one of the systems as the oWner of record 
(master) for each data item. 

Organizational Mapping 
Generally the name of the organizational unit Will be 

required to provide the context of the data being 
exchanged. The name given to a particular organiZation 
unit may differ betWeen different external systems and 
betWeen those of the system 5. The core module 1000 
provides a means of mapping these names. This map 
ping should not be assumed to be a simple l<->l 
mapping. 

Attribute Mapping 
One data item may be identi?ed by tWo different names in 

tWo different systems. The frameWork should provide a 
generic name mapping functionality (for example 
Where integrations are deployed Without middleWare). 
Mappings should be con?gurable on-site both during 
and after deployment. It should be possible to associate 
multiple groups of mappings With a particular external 
system, using mapping set identi?er(s). 

UOM Mapping 
For parametric data it is common that the unit of measure 

used in the source system for a particular data item is 
different than the unit of measure that the target system 
is expecting. The integration frameWork should include 
a mechanism to handle this. The mapping should be 
con?gurable on-site both during and after deployment. 
It should be possible to associate multiple groups of 
mappings With a particular external system using map 
ping set identi?er(s). 

BackWard Compatibility 
The frameWork de?nes a published open API. Minor 

revision version changes to the API should not require 
changes to integrations built using the API. Where there 
is a version incompatibility, the version mismatch 
should be detected and reported. 

Performance and Scalability 
Transactions need to be processed in direct proportion to 

the number of transactions processed by the system 5. 
Theoretically, an edit of any object in the system could 
trigger a data movement through the integration frameWork. 
The end-to-end delay and throughput overhead imposed on 
transactions by the integration frameWork should not be a 
major factor in the overall end-to-end delay or throughput 
experienced by the actual user. 

Logging 
Data exchange events are logged With errors for debug by 

the frameWork. Optionally, debug logs are available to 
help track data movement. All logs are at user speci?ed 
locations and should be self-maintaining. When a log 
reaches a preset siZe it should be closed and renamed as 
an archive With logging continuing to an neW ?le. 

Administration Support 
The frameWork provides a user interface for the admin 

istrator to identify all active con?gured integrations 
(e.g., objects for Which messages are being published 
or received) and monitor their health. The administrator 
can con?gure neW integrations, enable and disable 
speci?c integrations, and inspect (debug, event, error) 
logs from this interface. 
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System Con?gurability 
Data to be exchanged, data mapping and direction of the 

exchange are con?gurable at the time of deployment 
based on the needs of the customer. Con?guration can 
be limited to certain entries in con?guration ?les and 
some graphical user interface driven data entry. 

A goal of the system 5 is to enable information sharing. 
Though a database based system makes this easy to achieve, 
there are many instances Where different pieces of informa 
tion have to be speci?cally delivered to a user or an external 
interface. To achieve this, the system 5 provides a generic 
mechanism to publish and subscribe information. The 
mechanism has the ability to register various objects in the 
application that may be a candidate for publication. The 
objects may be alerts, score cards, reports, data packages, 
etc. The rules for publishing are based on the type of object 
being published. The system can support three types of 
publication: 

System De?nediPre-con?gured in the system and can 
not be removed; 

Administrator De?nedimanaged only by the adminis 
trator; and 

End User De?nedimanaged by the end user. 
At the time of publication, it should be possible to identify 

the users, user groups and roles that are authorized to 
subscribe to the publication. All users in the system can look 
up the various alerts that have been published to them and 
decide Which ones they Want to subscribe to. It may be 
possible for the user to provide additional information to 
identify objects of their interest While subscribing to a 
publication. For example, While subscribing to an alert, the 
user can provide the condition under Which a noti?cation 
should be generated. 
Work?oW is an important and critical service provided by 

the system 5. In any business, processes, roles and functions 
change constantly. It is possible to associate states and 
routing information to any object in the system and use the 
Work How mechanism to ensure that the object gets routed 
accordingly. The system 5 is able to support a default 
Work?oW for an object as Well as an operating mode speci?c 
Work?oW. 

The application programmer can register objects types in 
the application that Would go through a Work?oW. The 
application can trigger a Work?oW based on its internal 
logic. The Work?oW service determines the current state of 
the object and propagates it through the Work?oW based on 
the state. The state sequence is de?ned and controlled by the 
user in the transaction layer of the system 5. 

Work?oW enables routing serially from one user to the 
next or parallel to multiple users from one user. Further 
more, Work?oW enables synchronization after parallel rout 
ing or routing to a user or user role. Optional recipients of 
the object Whose actions Will not alter the state of the object 
are also routed. Work?oW also enables routing to backup 
approvers if no response is received from the primary 
approver Within a user de?ned time limit. End users should 
be able to see the Work?oW an object goes through and also 
the current position of the object in the Work?oW. 

Whenever an application submits an object for routing, 
the Work?oW manager determines the current state and 
generates an alert for the next user/users in the chain. The 
user can get to the actual object directly from a hyperlink on 
the alert noti?cation, by locating the object from its corre 
sponding ‘Locate’ page or from the list of pending activities 
in user’s home page or Workspace. 
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12 
Once the user gets the object, the user is presented the list 

of actions that the user can take on the object. These actions 
Will be determined by the state transition sequence de?ned 
for the object. 
Many industries are highly document driven. Quite often 

certain pieces of information of interest to users are avail 
able only in a document. It is also dif?cult to predict Which 
objects in the system Will have attachments. This requires a 
generic frameWork through Which a user can attach a docu 
ment to any object in the system that the user has permission 
to create. Users should be able to identify the ?le on the local 
system Which is to be uploaded to a controlled shared area 
on the server. All users With permission to vieW the primary 
object Would also be alloWed to vieW the attachment. There 
should be no limit on the number of attachments that an 
object may have. The local system can have the vieWer 
capable of displaying the attachment. 
An application programmer should be able to register 

object types for life cycle management. This registration 
should ensure that all objects of that type are committed to 
an audit trail. In future releases of the platform, it should be 
possible to reconstruct the object through the user interface. 
It should be possible to determine at one place in the system 
all the object types that are being collected in an audit trail. 

Each and every object in the system 5 has a date and time 
stamp. The time stamp is accurate to the nearest second. 
Irrespective of the physical location of the user, the stamps 
should be in a single time Zone for all objects in the system. 
There should not be any ambiguity about the sequence of 
events. 

The data model layer of the core module 1000 provides 
extreme ?exibility to the developers of applications for the 
system 5 and to end users Who need to de?ne key objects in 
the system. The data model layer provides the frameWork for 
building various dimensions of the system that need exten 
sibility even after deployment. The system 5 provides the 
ability to de?ne neW object sets and build a classi?cation 
hierarchy under them. Application programmers may use the 
generic access functionality to manipulate the objects or 
de?ne their oWn speci?c objects to implement specialiZed 
business logic. Reusable user interface components are 
available to invoke the functionality provided in this layer 
Within applications. 

It is possible to add a neW object category at any place in 
the hierarchy. Adding a neW category Would require the user 
to identify its location in the hierarchy and give it a unique 
identi?cation. A category’ s name should be unique Within its 
hierarchy. 
Once a category has been added to the hierarchy, it is 

possible to de?ne the properties of the category. This Would 
require the user to provide the name for the property, the data 
type and siZe, identify Whether the value in the property 
should be unique, de?ne default values for the property, and 
de?ne valid enumerated values or value ranges. Typically, a 
category should inherit the properties of its ancestors. 
Though having information about objects in each dimen 

sion in the system is helpful, being able to create relation 
ships betWeen dimensions is a critical requirement. The 
system 5 is the repository for electronic development 
records and tracking relationships betWeen the various 
dimensions is a major focus. Application programmers can 
register relationships betWeen objects and the properties of 
the relationship. This concept can be extended to ensure that 
additional relationships can be created as a part of the 
deployment task. 
The behavior of core module 1000 and the applications 

built on it is dependent on the operating modes con?gured 
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on the system. The operating mode is a key factor deter 
mining the Work?oW associated With any object, the states 
an object passes through, and rules for veri?cation of the 
data. The core module 1000 de?nes any number of operating 
modes for the system 5. Applications Will use the operating 
mode to determine their behavior. 

Default and valid values for attributes may be de?ned in 
the data model layer for the various dimensions. However, 
these values are subject to change based on operating modes. 
Additionally, the veri?cation of data pertaining to the trans 
actions themselves should be dependent on the operating 
mode. This requires the platform to provide a service for 
de?ning the veri?cation criteria dependent of the operating 
mode. If such criteria is not provided at this layer, the system 
should default to the criteria provided in the data model 
layer. 

For any object that needs to go through a Work?oW, it is 
possible to de?ne state transition sequences. State sequences 
may vary by operating mode and/or location and it is 
possible to alter the state sequence. When such changes 
occur, the state sequence should be versioned so that it is 
possible to determine the exact state sequence an object 
passed through. 

It is hard to predict all the reports required and compu 
tations that need to be done on large data sets like electronic 
development records. The core module 1000 has ‘Locate’ 
functions in the system 5 to provide various easy methods of 
getting to this complex data. Since Excel is the tool of choice 
for many industries, users have the ability to export the data 
returned from these searches to Excel. 

Each application Within the system 5 should be able to 
de?ne its reports and associate them With a role. These 
reports are available to all the users assigned to the role. The 
reports may typically be de?ned using an external report 
Writer and may be served by the corresponding report 
generator. Need for neW reports rise regularly at most 
companies. So, it should be possible to continuously add 
neW reports to the system and associate them With the roles 
de?ned in the system. This should ensure that the user’s 
choice of reports is automatically updated When the user 
logs into the system. 

User should be able to provide search criteria for the 
report being requested. This Will ensure that the user gets a 
report only for the subset they are interested in. Applications 
of the system 5 can pre-de?ne data packages of interest to 
the application. These packages may be a collection of 
prede?ned reports and can include score cards, checklists 
and search criteria Within the system. Once the package is 
de?ned, it should be possible to publish it and subscribe to 
it using the generic publish/subscribe service of the plat 
form. 

The core module 1000 provides a generic frameWork for 
de?ning dashboards. These dashboards should provide 
aggregate visibility based on a type of object in the system. 
Primary objects in the dashboard Would be objects such as 
?xed equipment at a location, currently active tickets at a 
location, currently active projects at a location, material 
staging requests at a location, various steps of a particular 
campaign, etc. 

The user should be able to drill doWn into the details of 
any of the individual objects from the dashboard. The 
dashboard displays links to other related objects so that the 
user can also look up related information. Usability and 
information aggregation should be such that the dashboard 
should be one of the most common points of access for any 
application. 
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14 
Applications of the system 5 Will be used in large corpo 

rations Which have World Wide operations. This automati 
cally translates into requirements to support the variations 
that you come across due to local standards. The core 
module 1000 and applications of the system 5 should be 
internationaliZed and should be able to support user de?n 
able date format (dd/mm/yyyy, mm/dd/yyyy and dd-mon 
yyyy), user de?nable time format and time Zone, user 
de?nable 1000s separator and radix point, and user de?nable 
units of measure. Because the system is highly con?gurable, 
all con?guration information Which Will be part of the 
‘perceived’ static part of the user interface should also be 
localiZable. 
The information collected by the core module 1000 and 

related applications and modules is stored and sorted in a 
data model layer that enables correlations betWeen informa 
tion to be sorted. Speci?cally, the data is stored among 
multiple dimensions that represent all key development 
activities. Referring to FIG. 4, the dimensions 400 are 
people 400a, materials 400b, process 4000, environment/ 
facilities 400d, equipment 400e and standards 400]: It Will 
be recogniZed by those of ordinary skill in the art, that the 
dimensions may consist of different labels if desired. Each 
dimension classi?es the type, attribute and status of the 
information that is recorded With the system 5. For example, 
the equipment dimension 400e and material dimension 400b 
classi?es the type, as Well as de?nes the attributes and 
hierarchy of the equipment and material. Furthermore, both 
the equipment dimension 400e and the material dimension 
4001) sets default limits and valid values for the equipment 
and material. The people dimension 400a classi?es the roles 
and groups of people as Well as de?nes the roles hierarchy 
and privilege access. The people dimension 400a also sets 
default limits and valid values. The process dimension 400c 
classi?es the type of processes and de?nes their hierarchy. 
Furthermore, the process dimension 4000 sets Work?oW and 
business rules and creates Work?oW templates. The envi 
ronment dimension 400d classi?es the type of environment, 
as Well as de?ne the attributes and hierarchy thereof. This 
also refers to the actual facility the processes are occurring 
in. Default limits and values are set in the environment 
dimension 400d, as Well as environmental reference stan 
dards. The standards dimension 400f can classify the type of 
standards and create structure data standards. Furthermore, 
the standards dimension can categoriZe reference documents 
and pre-de?ned processes. 

Correlations can be made betWeen the different dimen 
sions in order to sift through the data. For example, uses of 
correlations include searches for related information, com 
parisons, veri?cations, revieW status, context, etc. . . . The 
correlations can be used over time and events in order to 
determine the “context” of the information. For example, 
referring to FIG. 4, the people, process, environment and 
equipment dimensions 400 are correlated in order to give 
context to the information. The information can be located 
at any time for a given event (i.e., condition). The context, 
correlation and dimension data structure alloWs the elec 
tronic development record (eDR) of the material to be easily 
searched. In this respect, the electronic development record 
provides alerts and noti?cations, in-process operational 
management, knoWledge management and development his 
tory archival. 

Over time, the eDR enables companies to correlate pro 
cess understanding to particular steps in the process, mate 
rials, and structure of chemical and biological entities. 

Referring to FIG. 5, a platform overvieW 501 of the core 
module 1000 is shoWn. The platform overvieW 501 illus 
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trates four layers of architecture for the core module 1000. 
Speci?cally, the core module 1000 has an analytical layer 
500, a transaction layer 502, a data modeling layer 504 and 
a shared services layer 506. The core module 1000 estab 
lishes an enterprise Wide platform that provides services, 
functions, and data models to create a base for product 
records. The architecture leverages J2EE technology for 
open-standard, multi-tiered enterprise architecture. Further 
more, the architecture provides published interfaces for 
development of applications and ensures interoperability 
through open interfaces, Web services and XML. 

The analytical layer 500 includes data package 510, 
dashboard 512, scorecard 514, and reports 516. The ana 
lytical layer 500 provides pre-de?ned reports and data 
packages, as Well a pre-con?gured scorecards. Furthermore, 
analytical layer 500 ensures dashboard visibility and role 
based reports and indicators. 

The transaction layer 502 has context management 518, 
operating modes management 520 and transaction manage 
ment 522. The transaction layer 502 provides pre-de?ned 
business processes and form templates and implements best 
practices. Furthermore, the transaction layer 502 provides a 
single user interface, lot traceability throughout production 
and in-progress visibility. 

The data model layer 504 includes correlation modeling 
524 and dimension modeling 400. The data model layer 504 
only needs to be con?gured once and includes master 
libraries. The data model layer 504 is scalable and extend 
able and provides a central repository of related content. In 
this regard, the data model layer 504 is rapidly deployed and 
promotes reuse. 

The shared services layer 506 provides security, data 
management, publish and subscribe services, search services 
and framework integration. 

FIG. 2 is a diagram conceptually illustrating operation of 
an embodiment consistent With the present invention to 
provide infrastructure that Will enable supply chain solutions 
for regulated industries. The supply chain solution 10 is used 
With a Website 12, Which represents one or more applications 
through Which users can engage in Worry-free management 
of their inventory, production, etc. A user With system 22 
may interact With Website 12 online (or otherWise) using a 
Web broWser 26 communicating through a netWork connec 
tion such as the Internet 16 or other type of netWork in order 
to obtain information about the status of their production for 
example. 

FIG. 3 is a block diagram illustrating exemplary hardWare 
components for implementing system 10 for enabling sup 
ply chain solutions for regulated industries. System 30 
includes a user system 37 having a user machine 38 con 
nected With a netWork 60 such as the Internet, providing a 
netWork connection for participating in IP ordering. Other 
user systems, such as user system 56 may also be connected 
With netWork 60 for obtaining production status. User sys 
tem 56, and other user systems, may include the same 
components as user system 37. 

Users at user systems 37 and 56 interact With a server 76 
to obtain production status information. Server 76 provides 
and maintains the Web site 12 for providing a netWork 
connection to the application(s) through Which users can 
obtain and share information. System 30 may also include 
the ability to access one or more Web site servers 58 in order 
to obtain content from the World Wide Web, if desired. Only 
tWo user systems are shoWn for illustrative purposes, hoW 
ever, system 30 may include many user machines and may 
be scalable to add or delete user machines to or from the 
netWork. 
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User machine 38 illustrates typical components of a user 

machine. User machine 38 typically includes a memory 40, 
a secondary storage device 50, a processor 52, an input 
device 54, a display device 48, and an output device 46. 
Memory 40 may include random access memory (RAM) or 
similar types of memory, and it may store one or more 
applications 44, and a Web broWser 42, for execution by 
processor 52. Secondary storage device 50 may include a 
hard disk drive, ?oppy disk drive, CD-ROM drive, or other 
types of non-volatile data storage. Processor 52 may execute 
applications or programs stored in memory 40 or secondary 
storage 50, or received from the Internet or other netWork 
60. 

Input device 54 may include any device for entering 
information into machine 38, such as a keyboard, mouse, 
cursor-control device, touch-screen, microphone, digital 
camera, video recorder or camcorder. Display device 48 may 
include any type of device for presenting visual information 
such as, for example, a computer monitor or ?at-screen 
display. Output device 46 may include any type of device for 
presenting a hard copy of information, such as a printer, and 
other types of output devices include speakers or any device 
for providing information in audio form. 
Web broWser 42 is used to access the application(s) 

through the Web site 12 and display various Web pages 
through Which the user can collaborate information, and 
examples of those Web pages are described beloW. Examples 
of Web broWsers include the Netscape Navigator program 
and the Microsoft Internet Explorer program. Any Web 
broWser, co-broWser, or other application capable of retriev 
ing content from a netWork and displaying pages or screens 
may be used. 

Examples of user machines for interacting With the Web 
site 12 include personal computers, laptop computers, note 
book computers, palm top computers, netWork computers, 
or any processor-controlled device capable of executing a 
Web broWser or other type of application for interacting With 
the system. 

Server 76 typically includes a memory 62, a secondary 
storage device 74, a processor 72, an input device 70, a 
display device 68, and an output device 66. Memory 62 may 
include RAM or similar types of memory, and it may store 
one or more applications 64 for execution by processor 72. 
Secondary storage device 74 may include a hard disk drive, 
?oppy disk drive, CD-ROM drive, or other types of 
non-volatile data storage. Processor 72 executes the appli 
cation(s), Which is stored in memory 62 or secondary storage 
74, or received from the Internet or other netWork 60. Input 
device 70 may include any device for entering information 
into server 76, such as a keyboard, mouse, cursor-control 
device, touch-screen, microphone, digital camera, video 
recorder or camcorder. Display device 68 may include any 
type of device for presenting visual information such as, for 
example, a computer monitor or ?at-screen display. Output 
device 66 may include any type of device for presenting a 
hard copy of information, such as a printer, and other types 
of output devices include speakers or any device for pro 
viding information in audio form. 

Also, processor 72 may execute one or more softWare 
applications 64 in order to provide the functions described in 
this speci?cation, and the processing may be implemented in 
softWare, such as softWare modules, for execution by com 
puters or other machines. The processing may provide and 
support Web pages described in this speci?cation and oth 
erWise for display on display devices associated With the 
users’ computers. The term “screen” refers to any visual 
element or combinations of visual elements for displaying 
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information or forms; examples include, but are not limited 
to, user interfaces on a display device or information dis 
played in Web pages or in WindoWs on a display device. The 
screens may be formatted, for example, as Web pages in 
Hypertext Markup Language (HTML), Extensible Markup 
Language @(ML) or in any other suitable form for presen 
tation on a display device depending upon applications used 
by users to interact With the system. 

The screens include various sections, as explained beloW, 
to provide information or to receive information or com 
mands. The term “section With respect to screens refers to a 
particular portion of a screen, possibly including the entire 
screen. Sections are selected, for example, to enter infor 
mation or commands or to retrieve information or access 

other screens. The selection may occur, for example, by 
using a cursor-control device to “click on” or “double click 
on” the section. Alternatively, sections may be selected by 
entering a series of keystrokes or in other Ways such as 
through voice commands or use of a touch screen. In 
addition, although the screens described beloW illustrate a 
particular arrangement and number of sections in each 
screen, other arrangements are possible and different num 
bers of sections in the screens may be used to accomplish the 
same or similar functions of displaying information and 
receiving information or commands. Also, the same section 
may be used for performing a number of functions, such as 
both displaying information and receiving a command. 

Although only one server is shoWn, system 30 may use 
multiple servers as 15 necessary or desired to support the 
users and may also use back-up or redundant servers to 
prevent netWork doWntime in the event of a failure of a 
particular server. In addition, although machine 37 and 
server 76 are depicted With various components, one skilled 
in the art Will appreciate that these machines and the server 
can contain additional or different components. In addition, 
although aspects of an implementation consistent With the 
present invention are described as being stored in memory, 
one skilled in the art Will appreciate that these aspects can 
also be stored on or read from other types of computer 
program products or computer-readable media, such as 
secondary storage devices, including hard disks, ?oppy 
disks, or CD-ROM; a carrier Wave from the Internet or other 
netWork; or other forms of RAM or ROM. The computer 
readable media may include instructions for controlling a 
computer system, such as machine 37 and server 76, to 
perform a particular method. 

The terms and descriptions used herein are set forth by 
Way of illustration only and are not meant as limitations. 
Those skilled in the art Will recogniZe that many variations 
are possible Within the spirit and scope of the invention as 
de?ned in the folloWing claims, and their equivalents, in 
Which all terms are to be understood in their broadest 
possible sense unless otherWise indicated. 

The invention claimed is: 
1. A method for managing the development and manu 

facturing of a drug, the method comprising the steps of: 
recording information about the drug during the devel 

opment or manufacturing of the drug in a single data 
layer using an operating mode selected from a plurality 
of operating modes, Wherein each operating mode in 
the plurality of operating modes affects a state that the 
information passes through and rules for verifying the 
information; 

assigning the information to data dimensions in a plurality 
of data dimensions, Wherein the plurality of data 
dimensions comprises (i) a material dimension that 
stores material types, material attributes, and material 
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18 
hierarchy of material used in the development or manu 
facturing of said drug, (ii) a people dimension that 
stores an identity and role of people that participate in 
the development or manufacturing of said drug, (iii) a 
standards dimension that stores internal standards for 
developing or manufacturing of the drug or stores 
government imposed standards for developing or 
manufacturing of the drug, (iv) an equipment dimen 
sion that sets valid limits, valid values, equipment 
characteristics, usage, and availability of equipment 
used in the development or manufacturing of the drug, 
(v) an environment/facility dimension that tracks the 
facilities Where processes used in the development or 
manufacturing of the drug take place and the attributes 
of such facilities and, (vi) a process dimension that 
classi?es the types of processes used in the develop 
ment or manufacturing of the drug, the Work?oW 
associated With each of the processes used in the 
development or manufacturing of the drug, and the 
hierarchy of processes used in the development or 
manufacturing of the drug, Wherein the processes 
stored in the process dimension comprises a blend, a 
formulation, or a recipe; 

determining a plurality of permanent correlations betWeen 
data dimensions in the plurality of data dimensions 
Wherein the plurality of permanent correlations include 
a permanent correlation betWeen a ?rst data dimensions 
and a second data dimension that are each indepen 
dently selected from the group consisting of (i) said 
material dimension, (ii) said people dimension, (iii) 
said standards dimension, (iv) said equipment dimen 
sion, (v) said environment/facility dimension, and (vi) 
said process dimension, and Wherein the plurality of 
permanent correlations span time and events in the 
development or manufacturing of the drug thereby 
establishing compliance With regulatory standards; 

storing the plurality of permanent correlations in the 
single data layer; 

determining a context to the information; 
searching the permanent correlations betWeen data 

dimensions in the plurality of data dimensions in 
response to the context; 

retrieving information from the plurality of dimensions 
and the plurality of permanent correlations about the 
development or manufacturing of the drug in vieW of 
the context; 

using said information to generate an electronic product 
history record or electronic development record for 
inclusion in a submission to a regulatory agency com 
prising the Food and Drug Administration, the Trade 
and Tax Bureau, or a state or federal agency involved 
in the regulation of the development or manufacture of 
drugs; and 

including said electronic product history record or said 
electronic development record in said submission to 
said regulatory agency for regulatory approval of said 
drug. 

2. The method of claim 1 Wherein the context de?nes 
changes to the information over time and events. 

3. The method of claim 1, Wherein the context de?nes 
changes to the information over time and events. 

4. The method of claim 1, Wherein the material dimension 
further comprises a chain of custody for the drug, Wherein 
the chain of custody includes a starting material for the drug, 
a starting reagent for the drug, a solvent used in the 
development of the drug, and an intermediate of the drug. 
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5. The method of claim 1, wherein the material dimension 
further comprises traceability of materials used to make the 
drug. 

6. The method of claim 1, Wherein the information 
comprises an indication of Who participated in the develop 
ment or manufacture of the drug, an indication of What 
people that participated in the development or manufacture 
of the drug did in the development or manufacture of the 
drug, an indication of Where events leading to the develop 
ment or manufacture of the drug occurred, an indication of 
When events leading to the development or manufacture of 
the drug transpired, and an indication of hoW events leading 
to the development or manufacture of the drug occurred. 

7. The method of claim 1, Wherein the information 
comprises each request for a composition used in the devel 
opment or manufacture of the drug, each order for a com 
position used in the development or manufacture of the drug, 
an inventory of each composition used in the development 
or manufacture of the drug, each dispensal of each material 
used in the development or manufacture or the drug, each 
disposal of each material used in the development or manu 
facture of the drug, and each transfer of each material used 
in the development or manufacture of the drug. 

8. The method of claim 1 Wherein the material dimension 
comprises a chain of documentation that includes material 
status, material signolf, material alert, material authentica 
tion, material electronic approval, or material haZard pro?le 
for materials used in the development or manufacture of the 
drug. 

9. The method of claim 1 Wherein the material dimension 
comprises a chain of documentation that includes material 
status, material signo?“, material alert, material authentica 
tion, material electronic approval, and material haZard pro 
?le for materials used in the development or manufacture of 
the drug. 

10. The method of claim 1, Wherein the material dimen 
sion comprises quality of the drug as determined by a 
material quali?cation identi?cation, a use test, and the 
speci?cations of each raW material used in the development 
of manufacture of the drug. 

11. The method of claim 1, the method further comprising 
sorting each material used in the development or manufac 
ture of the drug based upon a material characteristic. 

12. The method of claim 11, Wherein the material char 
acteristic is an evaluation date or a purity of the material. 

13. The method of claim 1, Wherein the equipment 
dimension comprises a recordation of equipment used in the 
development or manufacture of the drug, an identity of 
equipment used in the development or manufacture of the 
drug, a characteristic of equipment used in the development 
or manufacture of the drug, a recordation of equipment 
borroWed in the development or manufacture of the drug, a 
record of equipment decommissioned in the development or 
manufacture of the drug, or a maintenance record or clean 
ing record for equipment used in the development or manu 
facture of the drug. 

14. The method of claim 1, Wherein the equipment 
dimension comprises a recordation of equipment used in the 
development or manufacture of the drug, an identity of 
equipment used in the development or manufacture of the 
drug, a characteristic of equipment used in the development 
or manufacture of the drug, a recordation equipment bor 
roWed in the development or manufacture of the drug, a 
record of equipment decommisioned in the development or 
manufacture of the drug, and a maintenance record or 
cleaning record for equipment used in the development or 
manufacture of the drug. 
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15. The method of claim 1, Wherein the material dimen 

sion comprises a recordation of movement of raW and 
starting materials used during the development or manufac 
ture of the drug When the raW and starting materials are 
moved through the manufacturing process. 

16. The method of claim 1, Wherein the method further 
comprises: 

instructions for setting an inventory threshold level for 
each composition used in the development or manu 
facture of the drug; and 

instructions for triggering a noti?cation for a material 
When the inventory for the material drops beloW the 
inventory threshold level. 

17. The method of claim 1, Wherein the material dimen 
sion comprises an indication of material receipt, an indica 
tion of material issue, an indication or material return, an 
indication of material movement, or a veri?cation of mate 
rial movement, Wherein the material is a raW material 
movement, an intermediate material, a bulk material, or a 
?nal product of the development or manufacture of the drug. 

18. The method of claim 1, Wherein the single data layer 
is a single database or a single data structure. 

19. The method of claim 1, Wherein the people dimension 
sets default limits and valid values. 

20. The method of claim 1, Wherein a dimension in the 
plurality of dimensions stores a type, an attribute, and a 
status of the information. 

21. The method of claim 1, the method further comprising 
providing an alerts interface through Which alert associated 
With objects in the information can be revieWed by a user, 
Wherein the user can acknowledge an alert. 

22. The method of claim 1, Wherein process dimension 
further comprises an activity record or lab analysis record 
performed during a stage of pharmaceutical manufacture of 
the drug. 

23. The method of claim 1, Wherein the process dimension 
comprises each process step in the development or manu 
facture of the drug, Wherein, for each process step, the 
information comprises an identi?cation of the people 
involved in the process step, an identi?cation of the equip 
ment used in the process step, an identi?cation of the 
materials used in the process step, an identi?cation of the 
standards folloWed in the process step, a description of the 
lab conditions of the lab used for the process step, or an 
identi?cation of the facility location used for the process 
step. 

24. The method of claim 1, Wherein the process dimension 
comprises each process step in the development or manu 
facture of the drug, Wherein, for each process step, the 
information comprises an identi?cation of the people 
involved in the process step, an identi?cation of the equip 
ment used in the process step, an identi?cation of the 
materials used in the process step, an identi?cation of the 
standards folloWed in the process step, a description of the 
lab conditions of the lab used for the process step, and an 
identi?cation of the facility location used for the process 
step. 

25. The method of claim 1, Wherein the drug is a phar 
maceutical, a biopharmaceutical, or a generic compound. 

26. The method of claim 1, Wherein the material dimen 
sions comprises a certi?cate of analysis of a compound used 
in the development or manufacture of the drug. 

27. The method of claim 1, the method further comprising 
recording an audit trail of changes made to the information 
recorder in the single data layer. 

28. The method of claim 1, Wherein the information 
comprises a plurality of objects, Wherein an object in the 
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plurality of objects is a Work order, a material receipt, or an 
equipment schedule, the method further comprising: 

assigning an alert that is triggered by a change in an 
attribute of an object in the plurality of objects in the 
single data layer. 

29. The method of claim 28 Wherein the change in the 
attribute is determined by an equality to a reference Value, 
an inequality to a reference Value, an increase over a 
reference Value, a decrease beloW a reference Value, a 
change into a range of Values, or a change out of range of 10 
Values. 

30. The method of claim 28 Wherein the change in the 
attribute is a user action. 

31. The method of claim 30 Wherein the user action is user 
creation of an object, user modi?cation of an object, or user 15 
deletion of an object. 

22 
32. The method of claim 28, Wherein the method further 

comprises publishing the alert to a user that has subscribed 
to the alert. 

33. The method of claim 32, Wherein the alert is published 
to the user by e-mail, pager, or cell phone. 

34. The method of claim 1, Wherein the information 
comprises a plurality of objects, Wherein an object in the 
plurality of objects is a Work order, a material receipt, or an 
equipment schedule, the method further comprising assign 
ing an alert that is triggered by a period of time. 

35. The method of claim 1, the method further comprising 
providing an alerts interface through Which each alert asso 
ciated With objects in the information can be reVieWed by a 
user, Wherein the user can acknowledge an alert. 

* * * * * 


